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(57) [Abstract] 

[Problem] It is to offer manufacturing method of polycarbonat 
e resin molded article where content of chlorine compoundquite 
is little. 

[Means of Solution] As it fills adds water from 2 sites or more 
making use of multistage vented extruderwhich 2 or more it 
possesses site which has function which itfills adds water from 
immediately before vent, while theoutgassing doing with vent, 
kneading it pushes out polycarbonate £ sin, 
themanufacturing method of polycarbonate resin molded 
article which designates thing as feature. 



[Claim(s)] 



[Claim 1] Polycarbonate resin which is acquired with interfaci 
condensation method kneading is pushed $ .tf fasts, from 
2 sites or more it fills it adds water making use ofthe multistage 
vented extruder which 2 or more it possesses site which has 
thefunction which it fills adds water from immediately before 
the vent, while outgassing doing with vent, kneading it pushes 
outthe polycarbonate re:£ manufacturing method of 
polycarbonate resin molded article which designates thing 
asfeature. 
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[Claim 2] Number of vents of multistage vented extruder is 2 t 
o 6, manufacturing method of polycarbonate resin molded 
article which isstated in Claim 1 where site which it fills adds 
water isthe 2 to 6. 
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[Claim 3] Water fill addition quantity in each injection site, m; 
nufacturing method of polycarbonate resin molded article 
which isstated in Claim 1 or Claim 2 which is a supply 
polycarbonate resin per 100 parts by weight 0.2 to 4 parts by 
weight. 

[Claim 4] Polycarbonate resin filled amount in space volume c 
f screw part amount which is suitable to thevent position of 
multistage vented extruder, manufacturing method of 
polycarbonate resin molded article which is stated inthe any ont 
claim of Claim 1 to 3 which is a 20 vol% or less. 



ISTA's Paterra(tm), Version 1 .5 (There may be errors in the above translation. ISTA cannot P.2 
be held liable for any detriment from its use. WWW: http://www.intlscience.com Tel:800-430-5727) 



JP 97193230A Machine Translation 



[»#«5] #'Oha>KSS*«. 5 0Torr)ilTt?fc*il 

1 -4<D^rtLfr 1 se«g>#<j h^flii«^ 



[Claim 5] Degree of vacuum of each vent, manufacturing metf 
od of polycarbonate resin molded article which is stated in 
theany one claim of Claims 1 through 4 which is a 50 Torr or 
less. 



[000 1] 



[Description of the Invention] 
[0001] 

[Technological Field of Invention] This invention regards manu 
factoring method of polycarbonate resin molded article. 
Furthermore details regard manufacturing method of 
polycarbonate resin pellet or other molded article whose 
corrosion ofcorrosion and optical disc and magnetic disk or 
other recording film of mold which is used atthe time of 
polycarbonate resin molded article and especially formation 
where content ofthe chlorine compound quite is little quite is 
little. 
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[0002] 

[Prior Art] Polycarbonate resin melt molding is done from fact 
that it is superior in thetransparency , heat resistance and 
impact resistance etc by injection molding , compression 
molding , extrusion molding and rotational molding etc is 
offered to many application such as household appliance 
product , daily necessities and optical disc. This polycarbonat 
resin , especially bivalent phenol and phosgene as for 
polycarbonate resin whichis produced by so-called interfacial 
polymerization method which under existing of methylene 
chloride reacts, itis little, but we contain compound or other 
chlorine compound which possesses chloroformate group which 
isa methylene chloride and a unreacted residue, these chlorine 
compound disassembling at time of themelt molding, generate 
acidic substance, become cause of mold corrosion , optical 
discand magnetic disk or other recording film corrosion. 
Especially, problem of mold corrosion takes largely recently, 
with molding cycle compressionconversi'^ israJ done. In 
addition also optical disc and magnetic disk or other recording 
film have changed in high density,corrosion of recording film 
becomes big problem. 

[0003] On one hand, adding water at time of melt extrusion, m 
ethodwhich removes impurity in polycarbonate resin is 
proposed. Adding water of trace to polycarbonate resin powde: 
which separation and recovery is done,from methylene 
chloride solution, method which it pushes out with vented 
extruder isproposed to Japan Examined Patent Publication Hei 
5 - 48162 disclosure . In addition, these inventors between to 
most far vent, has proposedthat water of polycarbonate resin 
per 100 parts by weight 0.1 to 5 parts by weight is filled from 
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compression melting zone making use of thevacuum vented 
extruder of one or more, ( Japan Examined Patent Publication 
Hei 7 - 2364 disclosure ). But, as for these method although 
impurity and chlorine compound in polycarbonate resincan be 
removed certain extent, effect of extent which controls the 
mold corrosion and recording film corrosion is not acquired. 

[0004] 

[Problems to be Solved by the Invention] Problem of this inven 
tion is to offer manufacturing method of polycarbonate resin 
molded article where thecontent of chlorine compound quite is 
little, molded article referred to here points to all extrusion 
molding, also pellet or other molding materialincludes. 
Converting to for example chlorine atom where content of 
chlorine compound quite is little,as for pellet or other molding 
material of polycarbonate resin which is a 5 ppm or less, 
corrosion of moldwhich is used at time of injection molding 
quite decreases, as for theoptical disc and magnetic disk etc 
which are acquired from pellet or other molding material which 
inaddition catches corrosion of recording film quits decreases. 

[0005] As for these inventors, In order to achieve above-menti 
oned problem, result of diligent investigation, polycarbonate 
resin which is acquired with interfacial condensation method 
kneading is pushed oi>Xo hit, As it fills adds water from 2 
sites or more making use of multistage vented extruderwhich 2 
sites or more it possesses function which it fills adds thewater 
from immediately before vent, while outgassing doing withthe 
vent, kneading it pushes out polycarbonateti^rilmlprine 
compound which isincluded in polycarbonate resin, converting 
to chlorine atom, it became 5 ppm or less, it discovered fact 
that corrosion of mold and recording film quitedecreases. 
Furthermore it arrived in result this invention which repeats 
examinationon basis of this knowledge. 

[0006] 

[Means to Solve the Problems] Polycarbonate resin which is acc 
uired with interfacial condensation method kneading it pushes 
out thethis invention, £ it hits, from 2 sites or more it fills it 
adds water makinguse of multistage vented extruder which 2 or 
more it possesses site which has thefunction which it fills adds 
water from immediately before the vent, while outgassing doing 
with vent, kneading it pushes outthe polycarbonavS iisin, 
is a manufacturing method of polycarbonate resin molded 
article which designates thing asfeature. 

[0007] Regarding to this invention, polycarbonate resin which 
you say, bivalent phenol and thecarbonate precursor and for 
example phosgene reacting under existing of solution, is 
aromatic polycarbonate resinwhich is acquired, from solution oi 
methylene chloride , 1,2-dichloroethylene and the chloroform 
or other chlorine type organic solvent, powder , is fine grain 
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or flake which separation and recovery are donethings such as. 
for example hydroquinone , resorcinol , 4,4'-di hydroxy 
biphenyl , bis (4 - hydroxyphenyl) methane ,1,1- bis (4 - 
hydroxyphenyl) ethane , 2,2 - bis (4 - hydroxyphenyl) propane 
(common name bisphenol A) andthe 2,2 - bis (3 - methyl - 4 - 
hydroxyphenyl ) propane , 1,1 - bis (4 - hydroxyphenyl) 
cyclohexane (common name bisphenol Z) and 2,2 - bis (3 - 
phenyl - 4 - hydroxyphenyl ) propane , 2,2 - bis (3 - 
isopropyl - 4 - hydroxyphenyl ) propane , 2,2 - bis (4 - 
hydroxyphenyl) butane and 2,2 -bis (3,5-di methyl - 4 - 
hydroxyphenyl ) propane , 2,2 - bis (3,5-di bromo - 4 - 
hydroxyphenyl ) propane , the4,4'-di hydroxy diphenylsulfone . 
4,4-di hydroxy biphenyl sulfoxide , 4,4'-di hydroxy 
diphenylsulfide and 3,3-di methyl - 4,4'-di hydroxy 
diphenylsulfide , you can list the4,4'-di hydroxy biphenyl oxide 
9,9 - bis (4 - hydroxyphenyl) fluorene , 1,1 - bis (4 - 
hydroxyphenyl) - 3,3,5 - trimethylcyclohexane and 1,3 - bis (4 
hydroxyphenyl) - 5,7-di methyl adamantane etc as bivalent 
phenol which isused here. Even among them bisphenol A , 
bisphenol Z, 9,9 - bis (4 - hydroxyphenyl) fluorene , 1,1 - bis (4 

bis (4 - hydroxyphenyl) - 5,7-di methyl adamantane are 
desirable in point where improvement effect is large. Using anc 
2 kinds or more it is possible to jointly use these with thealone. 
In addition as branching agent using trifunctional compound of 
trace and trace itis possible to copolymerize aliphatic 
Afunctional compound. 



[0008] chlorine compound converting to chlorine atom as pol 
ycarbonate resin which is made objectwith this invention, 5 to 
2000 ppm those which are contained are desirable. 
Furthermore it is a preferably 5 to 1500 ppm . chlorine atom 
with polycarbonate resin under 5 ppm necessity which applies 
thethis invention becomes small, when it exceeds 2000 ppm , 
applying this invention,converting to chlorine atom, achieving 
5 ppm or less with difficult, cannotachieve object of this 
invention. As for polycarbonate resin which contains this 
chlorine compound, being a polycarbonate resin which 
isproduced by interfacial polymerization method it is little, but 
we contain compound or other chlorine compound 
whichpossesses chloroformate group which is a methylene 
chloride and a unreacted residue make object of the this 
invention it is desirable. 

[0009] Interfacial polymerization method which produces poly 
carbonate resin is explained simply. With interfacial 
polymerization method which uses phosgene as carbonate 
precursor, usually itreacts under existing of acid scavenger an 
organic solvent. It can use hydroxide or pyridine or other 
amine compound of for example sodium hydroxide or 
potassium hydroxide or other alkali metal as acid scavenger. II 
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can use for example methylene chloride and chlorobenzene or 
other halogenated hydrocarbon as organic solvent. In addition 
be able to use for example tertiary amine and quaternary 
ammonium salt or other catalyst because of thereaction 
promotion, it is desirable to use alkyl substituted phenol or 
other end capping agent like for example phenol and p - t-butyl 
phenolas molecular weight regulator. As for reaction 
temperature it is desirable usually as for 0 to 40 °C and the 
reaction time as for pH which is in several minutes to 5 hours 
and reaction to maintainat 10 or more. 
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[0010] As for multistage vented extruder which is used with this 
invention, quantity of ventis 2 sites or more necessary, is 
preferably 2 to 6 site. In addition site which it fills adds water 
may be little incornparison with number of vents , but it is 2 
sites or more necessary, is a preferably 2 to 6 site. When 
number of vents and water injection site with 1 site remaining 
chlorine become toomany, in addition, excessively number of 
vents many in polycarbonate resin molded article which 
isacquired, because L/D of extruder becomes long, scorching or 

_ jct^._ a. „ ~~ :„ 1:1^1,. ±„ T^.,, rt +rt*. 

UL11C1 aUVCiiC CilCCt Uitliv^ ll^lll i'o iiivCijf iu O^vUi. xx vvuivi 

injection site immediately before vent does not have 
thenecessity to install in each vent and should have decided 
filladdition position of according to need 2 sites or more. 

[001 1] As for fill addition quantity of water, When it is little in 
remainder, effect of water fill addition not tore veal, chlorine 
compound in polycarbonate resin, converting to chlorine 
atom, to bedifficult to become 5 ppm or less, in addition when 
excessively it becomesmany, outgassing in vent to become 
insufficient, because it reachesthe point where hydrolysis or 
other adverse effect is caused vis-a-vis polycarbonate resin, it 
isdesirable to designate water fill addition quantity in each fill 
addition position as thesupply polycarbonate resin per 100 
parts by weight 0.2 to 4 parts by weight. 

[0012] As for polycarbonate resin filled amount in space volum 
e of screw part amount which is suitable tothe vent position of 
multistage vented extruder it is desirable to be a 20 vol% or less 
When polycarbonate resin is filled excessively with high . 
density, degassing efficiency becomesbad, chlorine compounc 
in polycarbonate resin which is acquired, converts tothe 
chlorine atom and becomes difficult to become 5 ppm or less, 
becomes difficultto achieve object of this invention. 

[0013] Degree of vacuum of each vent is 50 Torr-5> thiss, 
ng is desirable. Furthermore it is a preferably 30 Ton* or less. 
Unless degree of vacuum is fully, water which it fills adds bein 
thevent , not be able to remove in fully, because it reaches 
thepoint where hydrolysis or other adverse effect is caused to 
polycarbonate resin it is not desirable. 



[001 4 ] ;lltttta>7K 'J *— tR*— h<§iflB<7>lUfli;S&l* 2 [0014] Resin temperature of polycarbonate resin at time of kne 



ISTA's Paterra(tm), Version 1.5 (There may be errors in the above translation. ISTA cannot P.6 
be held liable for any detriment from its use. WWW: http://www.intlscience.com Tel:800-430-5727) 



JP 97193230A Machine Translation 



6 0-32 OttfffSLl*. ttlB£S4<2 6 OtfcSSlftt* 

au<3S:y»*L<*^o 



[00 15] 



(2) WBSA : ffffl«©/X;uj:yflffl**ifc*lH»ffia> 

SLfco I 



ading 260 to 320 °C isdesirable. resin temperature under 260 
°C, melt viscosity of polycarbonate resin to be high 
kneadingbecomes difficult. In addition, when it exceeds 320 °C 
thermal decomposition of polycarbonate resin becomesextreme 
and is not desirable. 

[0015] 

[Embodiment of Invention] Listing execution example below, f 
urthermore you explain this invention. Furthermore , part in 
Working Example was parts by weight, appraisaldepended on 
below-mentioned method. 

(1) Resin fill factor : After with each condition extrusion had b< 
come steady state, raw material supply andthe screw were 
stopped simultaneously, after pulling out screwfrom cylinder, h 
portion which is suitable to vent resin fill factorwas calculated 
from weight of resin which residence has beendone. 

(2) Resin temperature : It measured temperature of molten resin 
which extrusion is done, making useof Yokogawa Ltd. make 
digital pocket mold temperature meter from nozzle of extruder. 
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(3) Chlorine atomic weight : Complete incineration doing samp 
le, titration it did with silver ion (Ag +) whichgenerates 
hydrogen chloride (HCI) which it forms in electric quantitative 
and quantificationdid. 

(4) Specific viscosity ( sp): Solution which melts polycarbona 
te resin 0.7g in methylene chloride 100 ml, was measured with 
the20 °C. 

(5) Mold corrosion : Vertical 70 mm , side 50 mm , flat sheet of 
thickness 2 mm 800the continuous molding was done with 
cylinder temperature 300 °C , mold temperature 50 °C and 
molding cycle 20 second making useof mold of carbon steel 
(S50C) make, dried pellet which is acquired with eachexample 
with injection molding machine [ Toshiba Machine Co. Ltd. 
(DB 69-055-0983) make IS - 150EN] , when 2 hours leaving 
after use mold inthe 50 °C X 90 %RH, state of mold surface 
visual observation was done, exponent of appraisal, rust none 
rust of 0 and pointthe rust of 1 and partially reddish brown 
designated rust of reddish brownas 3 in 2 and entire surface. 

[0016] [Working Example 1 to 13 and Comparative Example 
1 to 7] Quantity of vent being 3 place (From vent which is 
close to hopper you call), with extrusion condition whichis 
stated in Table 1 water injection site (From vent which is close 
to hopper you call) with twin screw extruder [ Kobe Steel Ltd. 
(DN 69-053-50 1 8) make HYPERKTX - 46] ofthe screw 
diameter 46 mm diameter which is provided, is stated in Table 
making use of thestarting material resin (polycarbonate resin) 
which immediately before each vent, extrusion and cutting off 
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in strand, it produced pellet, chlorine atomic weight in pellet 
and specific viscosity of pellet were shown in theTable 1. 
Furthermore , water fill addition quantity of in the table is 
thequantity per resin 100 parts, pellet which is acquired 5 
hours after drying, wasoffered to mold corrosion test with hot 
air circulating type dryer of 120 °C. mold corrosion result 
was shown in Table 1. 

COO 1 7] [0017] 
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[0018] Symbol of starting material resin in Table 1 shows belov 
-mentioned ones. 

A: Polycarbonate resin which contains chlorine compound of 4 
10 ppm reacting with theconventional method , specific 
viscosity which it acquires being 0.285 in methylene chloride, 
withthe bisphenol A and phosgene as chlorine atom. 

B: Polycarbonate resin which contains chlorine compound of 9 
70 ppm reacting with theconventional method , specific 
viscosity which it acquires being 0.285 in methylene chloride, 
withthe bisphenol A and phosgene as chlorine atom. 

C: Polycarbonate resin which contains chlorine compound of 1 
480 ppm reacting with theconventional method , specific 
viscosity which it acquires being 0.285 in methylene chloride, 
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withthe bisphenol A and phosgene as chlorine atom. 
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[00 19] 



D: Polycarbonate resin which contains chlorine compound of 2 
520 ppm reacting with theconventional method , specific 
viscosity which it acquires being 0.285 in methylene chloride, 
withthe bisphenol A and phosgene as chlorine atom. 

E: Polycarbonate resin which contains chlorine compound of 1 
270 ppm reacting with theconventional method , specific 
viscosity which it acquires being 0.406 in methylene chloride, 
withthe bisphenol A and phosgene as chlorine atom. 

F: Polycarbonate resin which contains chlorine compound of 1 
00 ppm reacting with theconventional method , specific 
viscosity which it acquires being 0.392 in methylene chloride, 
withthe bisphenol Z and phosgene as chlorine atom. 

[0019] 

[Effects of the Invention] As been clear from Table 1 , polycar 
bonate resin which is produced with theproduction method of 
this invention, case of melt molding has effect thatoccurrence 
of mold corrosion, quite is little. 
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